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Description 

The invention relates to a device for testing electric 
circuits provided on boards and components of electric 
circuits provided on boards, in which device during op- s 
eration a board comprising electric components to be 
tested fixedly lies against a support of the device as a 
result of an underpressure in a first chamber, and a con- 
tact plate, which is movable in a direction transverse to 
the board, is in a position in which the board is electrically 10 
connected to a test unit of the device by means of the 
contact plate as a result of a pressure difference between 
the first chamber and a second chamber. 

A device of the kind mentioned in the opening par- 
agraph known from US Patent 4,115,735 is provided with is 
a first and a second contact plate, the first contact plate 
being positioned between the support and the second 
contact plate. Both contact plates are provided with a set 
of test probes which extend in a direction transverse to 
the board to be tested. Openings are provided in the first 
contact plate in which the test probes of the second con- 
tact plate can be shifted. In the known device, the first 
chamber is situated between the board and the first con- 
tact plate, while the second chamber is situated between 
the two contact plates. When an underpressure is pro- 
vided in the first chamber only, the test probes of the first 
contact plate only come into contact with the board, so 
that components of the circuit can be tested. When an 
underpressure is applied in both chambers, all test 
probes come into contact with the board and the opera- 
tion of the entire circuit can be tested. 

A disadvantage of the known device is that the test 
probes of the second contact plate must fit accurately in 
the openings of the first contact plate in order to achieve 
a satisfactory sealing between the two chambers. This 
leads to comparatively high manufacturing costs. A fur- 
ther disadvantage of the known device is that the contact 
plates are difficult to replace, so that the known device 
is in principle only suitable for testing one type of board. 
Finally, when an underpressure is applied in the first 
chamber or in both chambers of the known device, a 
number of test probes is brought into contact with the 
board while the said underpressure simultaneously se- 
cures the board on the support. It is possible for the test 
probes to come into contact with the board too soon then, 
so that the board will not lie correctly on the support or 
will even be damaged. 

The invention has for its object to provide a device 
of the kind mentioned in the opening paragraph with 
which the disadvantages listed above can be avoided. 

According to the invention, the device is for that pur- 
pose characterized in that the contact plate is exchange- 
ably provided on a partition wall which hermetically seals 
off the first chamber from the second chamber and which 
is movable under the influence of a pressure difference 
between the two chambers after a predetermined 
hold-down force between the board and the support has 
been obtained. 



A simple and effective sealing between the two 
chambers is obtained through the use of a partition wall 
with an exchangeable contact plate, while different types 
of board can be tested in that a contact plate is provided 
on the partition wall each time which is adapted to the 
board to be tested. 

A particular embodiment of a device according to the 
invention is characterized in that the device is provided 
with a set of test probes extending in a direction perpen- 
dicular to the board, a subset of test probes from this set 
unique for the board under test being in contact with a 
combination of contact points of the board corresponding 
to the said subset during operation after moving of the 
contact plate. Many types of electric circuits can be test- 
ed in that the device is provided with a large number of 
test probes. 

A further embodiment of a device according to the 
invention, which provides a simple and effective arrange- 
ment of the test probes in the device, is characterized in 
that the test probes are provided in a grid arrangement 
of bores which extend in a direction transverse to the 
board in a matrix plate between the support and the con- 
tact plate, each test probe being movable in the relevant 
bore by means of the contact plate, while each test probe 
has at least one test pin which is movable relative to the 
test probe by means of the contact plate. The arrange- 
ment of the test probes in such a basically simple matrix 
plate with a fixed pitch and the arrangement of the con- 
tact points on each board to be tested at a mutual spac- 
ing which is equal to or a multiple of the said pitch, in 
addition, lead to spatial distributions of test probes and 
contact points, respectively, which can be readily coor- 
dinated with one another. 

A yet further embodiment of a device according to 
the invention, which provides a constructional ly simple 
and effective electric connection between the contact 
plate and the test unit of the device, is characterized in 
that the device is provided with a set of connection 
probes extending in a direction perpendicular to the con- 
tact plate and fixed in bores of a connection plate extend- 
ing parallel to the contact plate, which connection probes 
are electrically connected to the test unit of the device, 
a subset of the connection probes being in contact with 
a combination of contact points of the contact plate cor- 
responding to the said subset during operation after 
moving of the contact plate. 

A special embodiment of a device according to the 
invention, which provides a simple and practical con- 
struction of the contact plate, is characterized in that the 
contact plate is provided with a printed circuit by means 
of which a first set of contact points of the contact plate, 
which are in contact with the connection probes after 
moving of the contact plate, is electrically connected to 
a second set of contact points of the contact plate, which 
are in contact with the test probes after moving of the 
contact plate. The said simple construction of the contact 
plate achieves that the contact plate can be made ex- 
changeable by comparatively simple means. 
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A further embodiment of a device according to the 
invention, in which a satisfactory hold-down force be- 
tween the board to be tested and the support is effec- 
tively achieved during operation prior to a movement of 
the contact plate, is characterized in that equal under- s 
pressures can be set simultaneously in the first chamber 
and in the second chamber. Setting of the same under- 
pressures in both chambers renders it possible for the 
board to be held down on the support by suction while 
the partition wall with the contact plate remains in a po- 
sition in which there is no contact between the board and 
the test probes. 

A still further embodiment of a device according to 
the invention, in which the electric connections between 
the test probes and the test unit can be checked in a sim- 
ple manner, is characterized in that a pressure can be 
set in the second chamber which is higher than an am- 
bient pressure surrounding the device. The provision of 
an overpressure in the second chambers renders it pos- 
sible to put the contact plate in a position in which the 
contact plate is in contact with the test probes and the 
connection probes without a panel being provided on the 
support. The test probes are thus accessible for an elec- 
trical resistance measurement to check the said electric 
connections. 

It is noted that US-A-4,321,533 discloses a printed 
circuit board test fixture comprising a vacuum well which 
has a bottom wall and side walls and which is connect- 
able to a vacuum source. The test fixture is provided with 
electrical test probes which are fixed to the bottom wall. 
The printed circuit board to be tested can be placed on 
an edge gasket and is movable towards the bottom wall 
under the influence of an underpressure in the vacuum 
well. Furthermore, the test fixture is provided with an in- 
terchangeable selecting plate which is movable together 
with the printed circuit board and has a pattern of holes 
corresponding to the pattern of test probes to be brought 
into contact with the printed circuit board. If the printed 
circuit board and the selecting plate are moved towards 
the bottom wall and the test probes, only those test 
probes corresponding with one of the holes in the select- 
ing plate are brought into contact with the circuit board 
while the remaining test probes are prevented by the se- 
lecting plate from coming into contact with the circuit 
board. The holes in the selecting plate are large enough 
to permit the space between the circuit board and the 
selecting plate to be evacuated by the vacuum source 
which is connected to the vacuum well between the bot- 
tom wall and the selecting plate. Thus, in the test fixture 
of US-A-4, 32 1,533 the first chamber between the printed 
circuit board and the selecting plate is not hermetically 
sealed off from the second chamber between the select- 
ing plate and the bottom wall. 

The invention will be explained in more detail below 
with reference to the drawing in which: 

Fig. 1 shows a longitudinal section of a device 
according to the invention, 



Fig. 2 shows a cross-section of the device taken on 
the line ll-ll in Fig. 1, 

Fig. 3 shows a cross-section of the device taken on 
the line Ill-Ill in Fig. 1, 

Fig. 4 shows in detail a test probe of the device as 
shown in Fig. 1 , 

Fig. 5 shows in detail a connection probe of the 
device as shown in Fig. 1 , and 
Fig. 6 shows a plan view of a contact plate of the 
device according to Fig. 1 . 

The device illustrated in Figs. 1-6 comprises a rec- 
tangular metal holder 1 fastened to a rectangular metal 
base plate 3. The holder 1 further comprises a rectangu- 
lar upright wall 5 with a support frame 7 on which a board 
9 with electric circuits to be tested can be accurately po- 
sitioned relative to the holder 1 , The board 9 in that case 
lies with its edges on a rubber gasket 1 1 attached to the 
support frame 7. 

In the holder 1 there is a metal partition wall 13 ex- 
tending parallel to the board 9 and dividing the space 
inside the holder 1 into a first chamber 15 between the 
board 9 and the partition wall 1 3 and a second chamber 
1 7 between the partition wall 1 3 and the base plate 3, as 
is shown in Figs. 1 and 2. A number of round guide pins 
21 (see Fig. 3) positioned perpendicularly to the board 9 
is fixed between the base plate 3 and a horizontal wall 
1 9 of the holder 1 . A same number of bores 23 is provid- 
ed in the partition wall 13, in which bores guide bushes 
25 are fastened, enclosing the guide pins 21 concentri- 
cally with little clearance. Furthermore, the partition wall 
1 3 is provided with flat sealing rings 21 at the area of the 
bores 23, which rings bear on the guide pins 21 with their 
inside edges, so that a gas leak along the guide pins 21 
in the case of a pressure difference between the two 
chambers 15, 17 is prevented. The partition wall 13 is 
thus movable in a direction transverse to the board 9 
along the said guide pins 21 . 

A number of pre-tensioned helical springs 29 is ar- 
ranged between the partition wall 1 3 and the wall 1 9, un- 
der the influence of which the partition wall 1 3 lies against 
stops 31 provided on the base plate 3 if the pressures in 
the chambers 15, 17 are the same (see Figs. 1 and 3). 

It can be seen in Figs. 1 and 2 that the holder 1 has 
vertical inside walls 33 which are each provided with a 
stepped profile 35 extending parallel to the board 9. As 
can be further seen in Figs. 1 and 2, the partition wall 13 
has a projecting rim 39 extending parallel to the board 9 
on each lateral surface 37. The stepped profiles 35 and 
the projecting rims 39 enclose a frame-shaped chamber 
41 near the lateral surfaces 37 of the partition wall 13. A 
sealing ring 43 present inside the chamber 41 is com- 
pressed between the inside walls 33 of the holder 1 and 
the lateral surfaces 37 of the partition wall 1 3, so that the 
first chamber 1 5 is hermetically sealed off from the sec- 
ond chamber 1 7. The chamber 41 is so spacious in a 
direction transverse to the board 9 that the sealing ring 
43 can roll without slipping between the inside walls 33 
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and the lateral surfaces 37 when the partition wall 1 3 is 
moved. 

Inside the upright wall 5 of the holder 1 is provided 
a matrix plate 45 of epoxy glass in which a large number 
of bores 47 is present in to a grid pattern, which bores s 
47 extend in a direction transverse to the board 9. The 
bores 47 have a constant pitch. A movable copper test 
probe 49 is present in each bore 47, the test probes 49 
resting against a horizontal support plate 51 with their 
ends facing the partition wall 1 3 when the pressures in 
the chambers 15, 17 are the same. 

Fig. 4 shows one of the test probes 49 in detail. Each 
test probe 49 comprises a tube 53 which is given a flang- 
ed rim 55 at either end. A copper pin 57 can slide in the 
tube 53 near each of its two ends. In a situation shown 
in Fig. 4, both pins 57 lie against the respective rims 55 
of the tube 53 under pre-tension of a helical spring 59 of 
beryl liumcopper positioned between the pins 57, while 
the test probe 49 lies against the support plate 51 with 
its rim 55 facing the partition wall 13, the bottom pin 57 
projecting through an opening 61 provided in the support 
plate 51. 

As can be seen in Fig. 1 , a connection plate 63 made 
of an electrically insulating material is provided in the hor- 
izontal wall 1 9 of the holder 1 at some distance from and 
next to the matrix plate 45. Bores 65 extending in a di- 
rection transverse to the board 9 are provided in a grid 
pattern with constant pitch in the connection plate 63, as 
is the case in the matrix plate 45. A copper connection 
probe 67 is fastened in each of the bores 65 and electri- 
cally connected to an electronic test unit 69 of the device, 
indicated diagrammatically only in Fig. 1, by means of 
an end facing away from the partition wall 13. Fig. 5 
shows one of the connection probes 67 in detail. Each 
connection probe 67 comprises a copper tube 71 which 
is provided with a flanged rim 73 at an end facing the 
partition wall 1 3. A copper pin 75 can slide in the tube 71 
near the end of the tube 71 provided with the flanged rim 
73. The pin 75 rests against the rim 73 under pre-tension 
of a helical spring 77 provided in the tube 71 when the 
pressures in the chambers 15, 17 are the same. 

Fig. 1 shows that a side of the partition wall 1 3 facing 
the board 9 carries two parallel straight guide rails 79 
which each extend near a lateral surface 37 of the par- 
tition wall 1 3 over the entire width of the partition wall 1 3. 
The guide rails 79 support a contact plate 81 which cor- 
responds to the type of board 9 which is to be tested by 
means of the device. A portion of the contact plate 81 
lying opposite the matrix plate 45 comprises a first set of 
electric contact points 83 and openings 85 in the contact 
plate 81 , as is shown diagrammatically in Fig. 6. The dis- 
tance between adjacent contact points 83 and openings 
85 is equal to the pitch of the test probes 49 in the matrix 
plate 45, the number of contact points 83 and openings 
85 together being equal to the number of test probes 49. 
A portion of the contact plate 81 lying opposite the con- 
nection plate 63 comprises a second set of electric con- 
tact points 87, as is diagrammatically shown in Fig. 6, 



The distance between adjacent contact points 87 is 
equal to the pitch of the connection probes 67 of the con- 
nection plate 63, and the number of contact points 87 is 
equal to the number of connection probes 67. Each of 
the contact points 83 of the first set is electrically con- 
nected to one of the contact points 87 of the second set 
by means of a printed circuit 89 of the contact plate 81 , 
which is diagrammatically shown in Fig. 6. 

Near an end of the guide rails 79 there is, as is shown 
in Fig. 2, an opening 90 in a side wall 91 of the holder 1. 
The opening 90 can be closed by means of a cover 93. 
The contact plate 81 can be removed from the partition 
wall 13 in that the contact plate 81 is passed along the 
guide rails 79 through the opening 90. The cover 93 is 
provided with means, not shown in the Figure in any de- 
tail, by which the contact plate 81 is locked in an accurate 
position relative to the matrix plate 45 and the connection 
plate 63 when the cover 93 is closed after the contact 
plate 81 has been provided on the partition wall 1 3. 

As is diagrammatically shown in Fig. 1, the first 
chamber 1 5 is connected to a vacuum pump 95. The sec- 
ond chamber 17 is also connected to the vacuum pump 
95 through a first electrically operated valve 97. After a 
board 9 has been laid on the support 7, an underpressure 
can be generated in both chambers 15, 17 simultane- 
ously by the vacuum pump 95 when the valve 97 is 
opened. The board 9 is thus pressed on the support 7 
by the pressure difference between the surroundings of 
the device and the two chambers 15, 17, a satisfactory 
sealing between the board 9 and the support 7 being ob- 
tained through the gasket 1 1 . During the vacuum attach- 
ment of the board 9, the partition wall 1 3 with the contact 
plate 81 remains in the position drawn in Fig. 1 . 

A second electrically operated valve 99, further- 
more, which is situated between the second chamber 1 7 
and the exterior of the device, is closed during the vac- 
uum attachment of the board 9. After the board 9 has 
been held down by vacuum, the valve 97 is first closed 
and the valve 99 is subsequently opened, so that a pres- 
sure is built up in the second chamber 17 which is equal 
to the ambient pressure surrounding the device, an un- 
derpressure being maintained in the first chamber 15. 
Owing to the pressure difference between the first cham- 
ber 15 and the second chamber 17, the partition wall 13 
with the contact plate 81 is moved along the guide pins 
21 in the direction of the board 9. During this a number 
of test probes 49, which come into contact with the con- 
tact points 83 of the contact plate 81 during the move- 
ment of the partition wall 1 3, are pressed against electric 
test contacts 101 (see Fig. 4) of the board 9 along the 
bores 47 of the matrix plate 45, during which a sufficient 
contact force between the contact plate 81 on the one 
hand and the board 9 and the relevant test probes 49 on 
the other hand is obtained through compression of the 
helical springs 59 by the corresponding pins 57. The re- 
maining, non-activated test probes 49 remain in the po- 
sition drawn in Fig. 5 during the movement of the partition 
wall 1 3, the pins 57 of the relevant test probes 49 facing 
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the partition wall 13 projecting into the openings 85 of 
the contact plate 81 . In addition, the contact points 87 of 
the contact plate 81 come into contact with the connec- 
tion probes 67 of the connection plate 63 during the 
movement of the partition wall 1 3. During this, compres- s 
sion of the helical springs 77 by the corresponding pins 
75 ensures a sufficient contact force between the con- 
nection probes 67 and the contact plate 81 . 

The movement of the partition wall 1 3 in the manner 
described above leads to an electric connection between w 
the test contacts 101 of the board 9 under test and the 
electronic test unit 69, after which the test proper of the 
board 9 by means of the test unit 69 can be carried out. 
For each panel 9 to be tested, a contact plate 81 unique 
for this type of panel is used here, comprising a set of *s 
contact points 83 and openings 85 which corresponds to 
the set of test contacts 101 of the relevant type of board 
9. 

After the test of the board 9 has been completed, the 
vacuum pump 95 is switched off and the first valve 97 is 
opened, so that the pressure in the first chamber 15 be- 
comes equal to the ambient pressure. The partition wall 
13 with the contact plate 81 is then moved along the 
guide pins 21 against the stops 31 under the force of the 
helical springs 29, upon which the position shown in Fig. 
1 is reached again and the board 9 can be removed from 
the support 7. 

As is further shown in Fig. 1, the second chamber 
1 7 is connected to a pressure source 1 05 through a third 
electrically operated valve 103. The valve 103 is closed 
during the operational phases of the device described 
above. After the board 9 has been removed from the sup- 
port 7, a pressure can be applied in the second chamber 
17 which is higher than the ambient pressure prevalent 
in the first chamber 1 5 in that the valves 97 and 99 are 
closed and the valve 103 is opened. The pressure differ- 
ence between the two chambers 15 and 17 moves the 
partition wall 13 towards the support 7, during which the 
contact plate 81 shifts a number of test probes 49 in the 
matrix plate 45 and the connection probes 67 come into 
contact with the contact points 87 of the contact plate 81 . 
In this position of the device, the electrical connection 
between the test probes 49 shifted in the matrix plate 45 
and the test unit 69 can be checked by means of an elec- 
trical resistance measurement. After such a measure- 
ment has been carried out, the valve 103 is closed and 
the valves 97 and 99 are opened again, so that the pres- 
sure in both chambers 15 and 17 is equalized and the 
partition wall 1 3 returns to the stops 31 . 

Fig. 1 also diagrammatically shows a pressure sen- 
sor 107 of a type known £erse, which is applied in the 
wall 1 9 of the holder 1 . The pressure sensor 1 07 meas- 
ures the pressure in the first chamber 15 and transmits 
a test signal to a control unit 109 which controls the 
valves 97, 99 and 103 as well as the vacuum pump 95. 
After a board 9 has been laid on the support 7, the control 
unit 109 opens the valve 97 and closes the valves 99 
and 103, after which the vacuum pump 95 is switched 



on. If the pressure measured by the pressure sensor 107 
passes below a limit value during the vacuum attach- 
ment of the panel 9, the control unit 1 09 closes the valve 
97 and then opens the valve 99, so that the contact plate 
81 is moved. The movement of the contact plate 81 is 
measured by an inductive displacement sensor 111 of a 
type known per se which also transmits a test signal to 
the control unit 1 09. When the contact plate 81 has come 
close enough to the board 9, the test unit 69 is started 
by the control unit 109. After the test has been complet- 
ed, finally, the control unit 109 switches off the vacuum 
pump 95 and opens the valve 97, so that then the parti- 
tion wall 1 3 with the contact plate 81 returns to the stops 
31. 

It should be noted that the use of an underpressure 
in the chambers 15 and 17 of the holder 1 , as described 
above, provides a simple and effective drive of the con- 
tact plate 81 , while no further special means are required 
for securing the board 9 to be tested on the support 7. In 
fact, since first the board 9 is secured on the support 7 
by an underpressure in both chambers 15, 17 and sub- 
sequently the partition wall 13 with the contact plate 81 
is moved by a pressure difference between the two 
chambers 15, 17, the sequence of securing the board 9 
and movement of the contact plate 81 is well-defined and 
the board 9 always bears securely on the support 7 dur- 
ing the test phase. The contact plate 81 may obviously 
also be moved by other driving means, such as, for ex- 
ample, electromagnetic or pneumatic driving means of 
a type known £er se. !n that case, however, separate 
means for securing the board 9 have to be used. These 
means should preferably also be used in a possible sim- 
plified embodiment of the device in which use is only 
made of an underpressure chamber in the holder be- 
tween the board 9 and the contact plate 81 . This is be- 
cause in such an embodiment the vacuum attachment 
of the board 9 and the displacement of the contact plate 
81 take place simultaneously, so that the board 9 can be 
knocked off the support 7 during the displacement of the 
contact plate 81 if no further securing means are used. 

It should further be noted that the grid arrangement 
of the test probes 49 in the matrix plate 45 is linked up 
with the location of the test contacts 101 on the board 9 
under test. The arrangement of the test contacts 1 01 on 
the board 9 must be in accordance with the positions of 
the test probes 49 in the matrix plate 45. If, however, a 
different arrangement of the test contacts 101 should be 
necessary for certain types of board 9, it is possible in 
principle to use a different matrix plate 45 with a corre- 
sponding arrangement of the test probes 49 and an 
adapted series of contact plates 81 . The number of test 
probes 49 and the accompanying bores 47 is 1 3020 (124 
x 105) in the embodiment described above, which is so 
great that all test contacts 1 01 of any board 9 to be tested 
by means of the device can come into contact with a cor- 
responding portion of the test probes 49. The arrange- 
ment of the connection probes 67 in the connection plate 
63 depends on the type of test unit 69 used in the device. 
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If the use of a different type of test unit 69 should be nec- 
essary for certain types of boards 9, an adapted connec- 
tion plate 63 should be used. The number of connection 
probes 67 and the accompanying bores 65 is 2448 in the 
embodiment described above. 

It should also be noted that a simple arrangement of 
the matrix plate 45 is obtained through the use of the test 
probes 49 with pins 57 as described above. Obviously, 
test probes which are themselves of a simpler construc- 
tion without resilient pins may alternatively be used. 
These simplified test probes are then in their entirety re- 
siliently mounted in the matrix plate 45. This requires a 
different construction of the matrix plate 45. 

It should finally be noted that the electric connection 
between the contact points 83 and the contact points 87 
of the contact plate 81 may also be effected in a conven- 
tional manner by means of connecting wires at the side 
of the contact plate 81 remote from the board 9. A wiring 
provided in this way, however, is more susceptible to fail- 
ure and may be damaged during insertion or removal of 
the contact plate 81 into/from the holder 1 . 



Claims 

1. A device for testing electric circuits provided on 
boards (9) and components of electric circuits pro- 
vided on boards (9), in which device during opera- 
tion a board (9) including electric components to be 
tested fixedly lies against a support (7, 11) of the 
device as a result of an underpressure in a first 
chamber (15), in which device a contact plate (81), 
which is movable in a direction transverse to the 
board (9), is in a position in which the board (9) is 
electrically connected to a test unit (69) of the device 
by means of the contact plate (81) as a result of a 
pressure difference between the first chamber (15) 
and a second chamber (17), characterized in that 
the contact plate (81) is exchangeabty provided on 
a partition wall (13) which hermetically seals off the 
first chamber (15) from the second chamber (17) 
and which is movable under the influence of a pres- 
sure difference between the two chambers (15, 17) 
after a pre-determined hold-down force between the 
board (9) and the support (7, 1 1 ) has been obtained. 

2. A device as claimed in claim 1 , characterized in that 
the device is provided with a set of test probes (49) 
extending in a direction perpendicular to the board 
(9), a subset a test probes (49) from this set for the 
board (9) under test being in contact with a combi- 
nation of contact points (101 ) of the board (9) corre- 
sponding to the said subset during operation after 
moving of the contact plate (81). 

3. A device as claimed in claim 2, characterized in that 
the test probes (49) are provided in a grid arrange- 
ment of bores (47) which extend in a direction trans- 



verse to the board (9) in a matrix plate (45) between 
the support (7, 11) and the contact plate (81), each 
test probe (49) being movable in the relevant bore 
(47) by means of the contact plate (81), while each 
5 test probe (49) has at least one test pin (57) which 
is movable relative to the test probe (49) by means 
of the contact plate (81). 

4. A device as claimed in claim 1 , 2 or 3, characterized 
10 in that the device is provided with a set of connection 

probes (67) extending in a direction perpendicular 
to the contact plate (81 ) and fixed in bores (65) of a 
connection plate (63) extending parallel to the con- 
tact plate (81), which connection probes (67) are 

is electrically connected to the test unit (69) of the 
device, a subset of the connection probes (67) being 
in contact with a combination of contact points (87) 
of the contact plate (81 ) corresponding to the said 
subset during operation after moving of the contact 

20 plate (81). 

5. A device as claimed in claim 4, characterized in that 
the contact plate (81) is provided with a printed cir- 
cuit (89) by means of which a first set of contact 

25 points (87) of the contact plate (81 ), which are in con- 
tact with the connection probes (67) after moving of 
the contact plate (81), is electrically connected to a 
second set of contact points (83) of the contact plate 
(81), which are in contact with the test probes (49) 

30 after moving of the contact plate (81 ). 

6. A device as claimed in any one of the claims 1 to 5, 
characterized in that equal underpressures can be 
set simultaneously in the first chamber (15) and in 

35 the second chamber (17). 

7. A device as claimed in any one of the claims 1 to 6, 
characterized in that a pressure can be set in the 
second chamber (17) which is higher than an ambi- 

40 ent pressure surrounding the device. 



PatentansprOche 

45 1 . Vorrichtung zur Prufung von elektrischen Schaltun- 
gen auf Leiterplatten (9) und von Bauteilen von elek- 
trischen Schaltungen auf Leiterplatten (9), in wel- 
cher Vorrichtung im Betrieb eine Leiterplatte (9) mit 
zu prufenden elektrischen Bauteilen aufgrund eines 

so Unterdrucks in einer ersten Kammer (1 5) fest gegen 
eine Unterlage (7, 1 1 ) der Vorrichtung anliegt und in 
welcher Vorrichtung eine in einer Richtung quer zur 
Leiterplatte (9) bewegliche Kontaktplatte (81) eine 
Lage einnimmt, in der die Leiterplatte (9) aufgrund 

55 des Druckunterschieds zwischen der ersten Kam- 
mer (1 5) und einer zweiten Kammer (1 7) mittels der 
Kontaktplatte (81 ) elektrisch an eine Prufeinheit (69) 
der Vorrichtung angeschlossen ist, dadurch 
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qekennzeichnet, daB die Kontaktplatte (81) aus- 
tauschbar auf einer Trennwand (13) angebracht ist, 
die die erste Kammer (15) hermetisch gegen die 
zweite Kammer (1 7) abschlieBt und unter dem Ein- 
fluG etnes Druckunterschieds zwischen den beiden s 
Kammern (15, 17) beweglich ist, nachdem eine vor- 
bestimmte Festhaltekraft zwischen der Leiterplatte 
(9) und der Unterlage (7, 11) erreicht ist. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 10 
zeichnet, da 3 die Vorrichtung mit einem Satz von in 
einer Richtung quer zur Leiterplatte (9) angeordne- 

ten Pruftastern (49) versehen ist, wobei sich wah- 
rend des Prufvorgangs nach Bewegung der Kon- 
taktplatte (81) ein einzig der jeweils zu prufenden '5 
Leiterplatte (9) zugeordneter Teilsatz dieser Pruft- 
aster (49) im Kontakt mit einer diesem Teilsatz ent- 
sprechenden Kombination von Kontaktpunkten 
(101) der Leiterplatte (9) befindet. 

20 

3. Vorrichtung nach Anspruch 2, dadurch qekenn- 
zeichnet, daB die Pruftaster (49) in gitterformig 
angeordneten Bohrungen (47) angebracht sind, die 
in einer Richtung quer zur Leiterplatte (9) in einer 
Matrixplatte (45) zwischen der Unterlage (7, 1 1 ) und 25 
der Kontaktplatte (81 ) angeordnet sind, wobei jeder 
Pruftaster (49) mittels der Kontaktplatte (81) in der 
jeweiligen Bohrung (47) beweglich ist, wahrend 
jeder Pruftaster (49) mindestens einen mittels der 
Kontaktplatte (81 ) zum Pruftaster (49) beweglichen 30 
Prufstift (57) aufweist . 

4. Vorrichtung nach Anspruch 1, 2 oder 3, dadurch 
qekennzeichnet, daB die Vorrichtung mit einem 
Satz von in einer Richtung quer zur Kontaktplatte -35 
(81) angeordneten und in Bohrungen (65) in einer 
sich parallel zur Kontaktplatte (81) erstreckenden 
AnschluBplatte (63) angebrachten AnschluBkontak- 

ten (67) versehen ist, welche AnschluBkontakte (67) 
elektrisch an die Prufeinheit (69) der Vorrichtung 40 
angeschlossen sind, wobei sich wahrend des Pruf- 
vorgangs nach Bewegung der Kontaktplatte (81 ) ein 
Teilsatz der AnschluBkontakte (67) im Kontakt mit 
einer diesem Teilsatz entsprechenden Kombination 
von Kontaktpunkten (87) der Kontaktplatte (81) 45 
befindet. 



6. Vorrichtung nach einem der Anspruche 1 bis 5, 
dadurch qekennzeichnet, daB die erste Kammer 
(15) und die zweite Kammer (17) gleichzeitig unter 
gleiche Unterdrucke gesetzt werden konnen. 

7. Vorrichtung nach einem der Anspruche 1 bis 6, 
dadurch qekennzeichnet, daB die zweite Kammer 
(17) unter einen hoheren Druck als den Umge- 
bungsdruck der Vorrichtung gesetzt werden kann. 



Revendications 

1. Dispositif d'essai pour des circuits 6lectriques pr6- 
vus surdes cartes (9), et des composants de circuits 
6lectriques prevus sur des cartes (9), dans lequel, 
en cours de fonctionnement, une carte (9) compre- 
nant des composants electriques a tester est appli- 
quee de maniere fixe centre un support (7, 11) du 
dispositif sous Peffet d'une depression dans une pre- 
miere chambre (1 5), dans lequel une plaque de con- 
tact (81), qui peut se ddplacer dans une direction 
transversale a la carte (9), est dans une position 
dans laquelle la carte (9) est connectee electrique- 
ment a une unit6 d'essai (69) du dispositif a I'aide 
de la plaque de contact (81) suite a une difference 
de pression entre la premiere chambre (1 5) et une 
deuxieme chambre (17), caract6ris6 en ce que la 
plaque de contact (81) est prevue de maniere 
echangeable sur une cloison (13) qui scelle de 
maniere hermelique la premiere chambre (15) 
vis-a-vis de la deuxieme chambre (17) et qui peut 
se deplacer sous I'influence d'une difference de 
pression entre les deux chambres (15, 17) apres 
qu'une force de maintien predetermined entre la 
carte (9) et le support (7, 11) a 6t6 obtenue. 

2. Dispositif selon la revendication 1 , caracteris6 en ce 
que le dispositif est pourvu d'un jeu de sondes 
d'essai (49) s'dtendant dans une direction perpen- 
diculaire a la carte (9), un sous-jeu de sondes 
d'essai (49) de ce jeu pour la carte (9) en cours 
d'essai etant en contact avec une combinaison de 
points de contact (1 01 ) de la carte (9) correspondant 
audit sous-jeu pendant le fonctionnement apres 
defacement de la plaque de contact (81). 



5. Vorrichtung nach Anspruch 4, dadurch qekenn- 
zeichnet, daB die Kontaktplatte (81) mit einer 
Druckschaltung (89) versehen ist, durch die ein so 
nach der Bewegung der Kontaktplatte (81) mit den 
AnschluBkontakten (67) im Kontakt stehender 
erster Satz Kontaktpunkte (87) der Kontaktplatte 
(81) elektrisch mit einem nach der Bewegung der 
Kontaktplatte (81 ) mit den Pruftastern (49) im Kon- ss 
takt stehenden zweiten Satz Kontaktpunkte (83) der 
Kontaktplatte (81 ) verbunden ist. 



3. Dispositif selon la revendication 2, caracterise en ce 
que les sondes d'essai (49) sont prevues dans un 
rSseau d'alesages (47) qui s'elendent dans une 
direction transversale a la carte (9) dans une plaque 
matricielle (45) entre le support (7, 11) et la plaque 
de contact (81 ), chaque sonde d'essai (49) pouvant 
se d6placer dans I'al6sage correspondant (47) a 
I'aide de la plaque de contact (81), tandis que cha- 
que sonde d'essai (49) comporte au moins un teton 
d'essai (57) qui peut etre d6plac6 par rapport a la 
sonde d'essai (49) a I'aide de la plaque de contact 
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(81). 

Dispositif selon la revendication 1 , 2 ou 3, caract6- 
rise" en ce que le dispositif est pourvu d'un jeu de 
sondes de connexion (67) s'6tendant dans une s 
direction perpendiculaire a la plaque de contact (81 ) 
et fixees dans des alesages (65) d'une plaque de 
connexion (63) s'etendant parallelement a la plaque 
de contact (81), lesdites sondes de connexion (67) 
etant connecters 6lectriquement a l'unite d'essai 10 
(69) du dispositif, un sous-jeu de sondes de con- 
nexion (67) etant en contact avec une combinaison 
de points de contact (87) de la plaque de contact 
(81) correspondant audit sous-jeu en cours de fonc- 
tionnement apres defacement de la plaque de con- '5 
tact (81). 

Dispositif selon la revendication 4, caracte7is6 en ce 
que la plaque de contact (81 ) est pourvue d'un circuit 
imprimS (89) a I'aide duquel un premier jeu de points 20 
de contact (87) de la plaque de contact (81 ), qui sont 
en contact avec les sondes de connexion (67) apres 
deplacement de la plaque de contact (81), est con- 
nects electriquement a un deuxieme jeu de points 
de contact (83) de la plaque de contact (81 ), qui sont 2s 
en contact avec les sondes d'essai (49) apres depla- 
cement de la plaque de contact (81 ). 

Dispositif selon Tune quelconque des revendica- 
tions 1 a 5, caracterise en ce que des depressions so 
6gales peuvent £tre r6glees simultanement dans la 
premiere chambre (15) et dans la deuxieme cham- 
bre(17). 

Dispositif selon Tune quelconque des revendica- 35 
tions 1 a 6, caracterise en ce qu'on peut regler dans 
la deuxieme chambre (17) une pression qui est 
sup6rieure a la pression ambiante entourant le dis- 
positif. 
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